Relationship between circulating plasminogen activators and tumor development in mice.
Plasminogen activators (PAs) present in the plasma of BALB/c mice and produced in vitro by murine tumor cell cultures (B77-3T3, SR-BALB, AA6) have been characterized using electrophoretic-zymographic techniques. BALB/c mouse plasma contains a main PA activity with an approximate molecular weight of 88,000 and pI 6.3, inhibited by anti-human tissue-type plasminogen activator (t-PA) serum, here defined as murine t-PA. On the contrary, all tumor cells tested release a PA activity with a molecular weight of 44,500 and pI 9.2 characteristic of urokinase-type activator (murine u-PA). The injection s.c. of the different tumorigenic cells into BALB/c mice leads to tumor development and to a rapid increase of t-PA from the first day following the injection. This early enhancement of t-PA activity is not detectable in mice given injections of lethally irradiated B77-3T3 cells. Moreover the development of the tumor in the animals is related to the appearance of increasing levels of u-PA in the blood. This activity is detectable in the plasma of treated mice almost 2 wk before detection of a tumor 1 mm in diameter. During tumor development, the molecular weight of the u-PA and t-PA forms present in the plasma does not change, while there is a decrease of the isoelectric point of the u-PA leading to the appearance of distinct PA activities with pI 7.6 and 8.9. Syngenic and allogenic lymphocytes, injected in BALB/c mice, do not induce any modification in the pattern of the plasma PA. The injection of highly metastatic cells, as opposed to nonmetastatic or low-metastatic cells, does not give rise to detectable levels of u-PA in the plasma of treated mice. These data suggest that the lack of plasma u-PA activity facilitates the formation of metastates, while the increase of this activity is important in tumor development and is independent of the metastatic potential of the injected cells.